Apache Cassandra - An Introduction

Apache Cassandra was born at Facebook. After Facebook open
sourced the code in 2008, Cassandra became an Apache Incubator

project in 2009 and subsequently became a top-level Apache project
in 2010.

It is a column-oriented database designed to support peer-to-peer
symmetric nodes instead of the master-slave architecture.

It is built on Amazon’s dynamo and Google’s BigTable.

It is highly scalable, high performance distributed database

It is column oriented database designed to support peer to peer
network

Adherance to availability and partition tolerance of CAP



Features:

1. Peer to Peer Network
-Designed to distribute and manage large data
loads across multiple nodes in a cluster
constituted of commodity hardware

-Does NOT have a master slave
architecture-NOT have a single point of failure

-Graceful degradation where everything does
not come crashing at any instant owing a node
failure

- Ensures data is distributed across all nodes in
the cluster

- Each node exchange information across the
cluster every second



2. Gossip and Failure Detection
* Gossip protocol is used for intra ring communication
* Peer to peer communication protocol which eases the

discovery and sharing of location and state information with
other nodes in the cluster

* A node only has to send out the communication to a subset
of other nodes

Figure 7.3 Gossip protocol.



3. Partitioner

* A partioner takes a call on how to distribute data on the
various nodes in the cluster

* |t also determines the node on which to place the very first
copy of the data

* A partitioner is a hash function is used to compute the token
of the partion key



4. Replication factor

Node Node is the place where data is stored. It is the basic
component of Cassandra.

Data Center A collection of nodes are called data center.

Many nodes are categorized as a data center.
rti

Cluster The cluster is the collection of many data centers.
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As hardware problem can occur or link can be down at any time
during data process, a solution is required to provide a backup when
the problem has occurred.

So data is replicated for assuring no single point of failure.

Cassandra places replicas of data on different nodes based on these
two factors.

1. Where to place next replica is determined by the Replication
Strategy.

2.While the total number of replicas placed on different nodes is
determined by the Replication Factor.

One Replication factor means that there is only a single copy of data
while three replication factor means that there are three copies of the
data on three different nodes.



There are two kinds of replication strategies in Cassandra.

1. SimpleStrategy
*SimpleStrategy is used when you have just one data center.

*SimpleStrategy places the first replica on the node selected by the
partitioner.

*After that, remaining replicas are placed in clockwise direction in
the Node ring.

*Here is the pictorial representation of the SimpleStrategy.
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2. NetworkTopologyStrategy

*NetworkTopologyStrategy is used when you have more than two
data centers.

*In NetworkTopologyStrategy, replicas are set for each data center
separately.

*NetworkTopologyStrategy places replicas in the clockwise direction
in the ring until reaches the first node in another rack.

*This strategy tries to place replicas on different racks in the same
data center.



*This is due to the reason that sometimes failure or problem
can occur in the rack. Then replicas on other nodes can
provide data.

*Here is the pictorial representation of the Network topology
strategy
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*Read consistency means how many replicas must respond before sending out
the result to client application

*Write consistency is how many replicas write must succeed before sending out
an acknowledgement to the client application



5. Anti Entropy and Read Repair
*A client can connect to any node in the cluster to read data

*How many nodes will be read before responding to the client is
based on the Consistency level specified by the client

* If few of the nodes respond with an out of date value Cassandra
will initiate a read repair to bring the replicas with stale values up
to date

*This is done using Anti Entropy gossip protocol.

*Anti entropy implies comparing all the replicas of each piece of
data and updating each replica to the newest version



6. Write operation in Cassandra

« When write request comes to the node, first of all, it logs in the commit
log. Commit log is used for crash recovery.

* After data written in Commit log, data is written in Mem-table

* Data written in the mem-table on each write request also writes in commit
log separately.

*Mem-table is a temporarily stored data in the memory while Commit log
logs the transaction records for back up purposes or crash recovery

*When mem-table is full, data is flushed to the SSTable data file.
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7. Hinted Handoffs

Three nodes A,B, C

Cis down

Coordinator

Node C is down.

Replication factor is 2

Werite a hint in your
LA

| Write operation on node A

|

: replicates Row kK Which is the coordinator and
| serves as a proxy
|

ow K .
System hints
table

Client

When row k is wriiten by the
client to Node A, it will write
row K to node B and stores a
hint for Node C.

Hint has the following information

1. Location of the node on which replica is to be placed
2. Version Mtada
3. Actual data



8. Tunable Consistency

OStrong Consistency- Each update propagates to all location where that piece
of data resides

OEventual Consistency- Client is acknowledged with success as soon as part of
the cluster acknowledges the write

Data and Analytics by Seema Acharya and
Subhashini Chellappan
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Read Consistency

LOCAL_QUORUM

EACH_QUORUM

Big Data and Analytics by Seema Acharya and
Subhashini Chellappan

Copyright 2015, WILEY INDIA PVT. LTD.

Returns a response from the closest node (replica)

holding the data.
Returns a result from a quorum of servers with the

most recent timestamp for the data.
Returns a result from a quorum of servers with the

most recent timestamp for the data in the same data center as

the coordinator node.
Returns a result from a quorum of servers with the

most recent timestamp in all data centers.
This provides the highest level of consistency of all

levels and the lowest level of availability of all levels. It responds
to a read request from a client after all the replica nodes have
responded.



Write Consistency

ALL This is the highest level of consistency of all levels as it necessitates that a write
must be written to the commit log and Memtable on all replica nodes in the cluster.

EACH_QUORUM A write must be written to the commit log and Memtable on a quorum
of replica nodes in all data centers.
m A write must be written to the commit log and Memtable on a quorum of replica nodes.

LOCAL_QUORUM A write must be written to the commit log and Memtable on a quorum of replica nodes in
the same data center as the coordinator node. This is to avoid latency of inter-data
center communication.

A write must be written to the commit log and Memtable of at least one
replica node.

Awrite must be written to the commit log and Memtable of at least two replica

nodes.

THREE A write must be written to the commit log and Memtable of at least three replica
nodes.

LOCAL_ONE A write must be sent to, and successfully acknowledged by, at least one
replica node in the local data center.

Big Data and Analytics by Seema Acharya and
Subhashini Chellappan

Copyright 2015, WILEY INDIA PVT. LTD.



Cassandra - Data Model

The data model of Cassandra is significantly different from what we normally see in an RDBMS.

Cluster
Cassandra database is distributed over several machines that operate together.

The outermost container is known as the Cluster.
For failure handling, every node contains a replica, and in case of a failure, the replica takes charge.

Cassandra arranges the nodes in a cluster, in a ring format, and assigns data to them.



Keyspace
Keyspace is the outermost container for data in Cassandra. The basic attributes of a Keyspace in Cassandra are -
Replication factor - It is the number of machines in the cluster that will receive copies of the same data.

Replica placement strategy - It is nothing but the strategy to place replicas in the ring. We have strategies such
as simple strategy (rack-aware strategy), old network topology strategy (rack-aware strategy), and network topology
strategy (datacenter-shared strategy).

Column families — Keyspace is a container for a list of one or more column families.
A column family, in turn, is a container of a collection of rows.
Each row contains ordered columns.
Column families represent the structure of your data.
Each keyspace has at least one and often many column families.



The syntax of creating a Keyspace is as follows -
CREATE KEYSPACE Keyspace name WITH replication = {'class':
'SimpleStrategy', 'replication factor' : 3};

The following illustration shows a schematic view of a Keyspace.
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Column Family
A column family is a container for an ordered collection of rows. Each row,

in turn, is an ordered collection of columns

The following figure shows an example of a Cassandra column family.
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RDBMS

RDBMS deals with
structured data.

It has a fixed schema.

In RDBMS, a table is an
array of arrays. (ROW x
COLUMN)

Database is the outermost
container that contains data
corresponding to an
application.

Tables are the entities of a
database.

Row is an individual record
in RDBMS.

Column represents the
attributes of a relation.

RDBMS supports the
concepts of foreign keys,
joins.

The following table lists down the points that differentiate the data model of Cassandra from that of an RDBMS.

Cassandra

Cassandra deals with
unstructured data.

Cassandra has a flexible
schema.

In Cassandra, a table is a
list of “nested key-value
pairs”. (ROW x COLUMN
key x COLUMN value)

Keyspace is the outermost
container that contains data
corresponding to an
application.

Tables or column families
are the entity of a
keyspace.

Row is a unit of replication
in Cassandra.

Column is a unit of storage
in Cassandra.

Relationships are
represented using
collections.
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10:001,12:002,11:003,22:004;
Smith:001,Jones:002,Johnson:003,Jones:004;
Joe:001,Mary:002,Cathy:003,Bob:004;
60000:001,80000:002,94000:003,55000:004;



CREATE KEYSPACE Students WITH REPLICATION = {
"class’s'SimpleStrategy',
'réplication_factor':]



Objective: To describe all the existing keyspaces.
Act:

DESCRIBE KEYSPACES;



Objetive: o get more detals on the exiting kepspaces sch s eyspace name, durblewrites, st
20y class, trategy options, exC.
et

SELECT*
PROM systemm.schema_keyspaces;
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Objective To use the keyspace “Students', USE the following command:

Use keyspace_name
Use connects the client session [0 the specified keyspace

Act:
USE Students;




Ubjectives 10 LRk e Ay =

Act:

CREATE TABLE Student_Info (
Ibol[ﬁio.hntfPTiIPQhA]i}flz]iY;
StudName text,
Dateofjoining timestamp,
LastFxamPercent double
)i

Qutcome:

cglshy use Students,

cqlsh:students> CREATE TABLE Student_Info (
"7 RolINo int PRIMARY KeY,

ctudName text,

nateofioining timestamp,

L astExarPercent doub e

)}

[ 3L
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Explanarion about the composite PRIMAKY KLI:

olumn namel, column_nameZ column_name3 ..
mn_named), colump_nameb, c0

Primary key (

Primary key ((column_named, col homn_name] )

[n the above syntax,

column_namel is the pastition key

column_name? and column_name3 are the clustering columns
column_name4 and column_name5 are the partitioning keys
column_name$ and column_name7 are the clustering columns

The partition key is used to distribuce the data n the table actoss various nodes that constitute the
cluster. The clustering columns are used to store data in ascending order on the disk.
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Objective: To looku Jesin-shecsurrent keyspgce, or inall the keyspaces if there
o current keyspace. -

Act:

DESCRIBE TABLES;

Cutcome:

cqlsh:students> describe tables,

student_info



Objective: To describe the table “student_info” use the below command.
Act:

DESCRIBE TABLE student_info;



7.6 CRUD (CREATE, READ, UPDATE, AND DELETE) OPERATIONS

Objective: To insert data into the column family “student_info



Act:
BEGIN BATCH |
INSERT INTO student_info (RollNo,S'tudName,Dateoﬂ oining,LastEXamPercent)
VALUES (1, Michael Storm', 2012-03-:29', 69.6)
INSERT INTO student_tnfo (RollNo,StudName,Dateoﬂoining-,LastExamPercent)
VALUES (2, Stephen Fox',2013-02-27, 72.5)
INSERT INTO student_info (RoliNo,StudName,Dateoffoining, LastExamPercent)
VALUES (3, David Flemming', 2014-04-12', 81.7)
INSERT INTO student info (RoliNo,StudName, Dateoffoining, LastExamPercent)
VALUES (4, Tan String', 2012-05-11', 73.4)
APPLY BATCH;



Objective: To view the data from the table “scudent_info”
Act:

SELECT *
FROM student_info;

The above select statement retrieves data from the “studenc_info” cable.



ve: To view only those records where the RollNo cobuma either has  value | or 2 or 3,

Sii=tay VLW S Ty :

CT*
FROM student info
WHERE RollNo IN(1,2,3);

or the above statement to execute successtully, ensure that the following crireria are satisfed:

er the partition key definition includes the column that is used in the where clause i.e. search
T1a,

the column being used in the where clause, thar i, seatch criteria, has an index defined on it

g the CREATE INDEX starement.

| H A
idents> Select * from student, info where RollNo IN(L,2,3);

| dateafimintna



Let us try running a query with “studname” in the where clause, Since “studname” is neither the
>rimary key column nor a column in the primary key definition and also does not have an index
defined on it, such a query will lead to error

We set the stage to resolve the error by creating an index en the “studname” column of the
‘student_info” table and then subsequently executing the query.

0 create an index on the “studname” column of the “student_info” column family use

CREATE INDEX ON student info (studname)

-0 execute the query using the index defined on “studname” colurms use
SELECT *
FROM student_info
WHERE studname="Stephen Fox' ;

Jutcome:

.shistudents> create index on studest_info(stydaane): 5

2 shistudents> select * from student_info where studname='Staphen Fox’ .

“ilno | datesfjoiring | Tastexamparcent | studnana

------- +---WH—--—¢--———W~-—-——H--»--.'-----lib-——-r‘n-—+—w--——n.ﬁ--mﬂ.---+d—w-uh——w-—-—
2 | 2013-02-27 D0:00:00India Standard Time |} 72.5 | Stephen Fox

T rAe X



Objective: Let us create another index on the “LastEramPercent” colump of the “student_info
column family



Act:
CREATE INDEX ON student_info(LastExamPercent);

QOutcome:

lcalsh:students> create index on student infollasts
cqlshistudents> selegt * from student, info where iLastExamPercent = SL1.7;

rolino | dateafjoining | Tastexampercant | studname
nnnnnnnn +-------------n-n-mur“vrwm“---—-----—————————.}——————-*-*w-ﬂwwnv~~-~+‘~—————-—————-~—-—
3 | 2014~04-12 00:00:00India Standard Time | 81.7 [ David Flemming
{1 rows)

Objective: To specify the number of rows retrned. inthe output using limit.
Act:

SELECT rollno, hobbies, langnage, lastexampercent
FROM student_info LIMIT 2;

Outcome:
cqlsh:students> select roling, hobbies, language, lastexampercent from student_ info Jimit 2;
railne § hobbias 1 language | lastexampercent
""" %"g"j’““"“"f%‘féﬁéééf"?;é?;‘{-;;;?;?}'?'EEQ;IQQ;Z'E;;? %EG?;'T""""""%&%’
¢ {*Lawn Tennis, Table Teanis, GOI1F"} i [ 'Hindi, English | 73.4




Act:
UPDATE student_info SET StadName = 'David Sheen' WHERE RollNo = 2;

>

Catcome:

3. shistudents> UPDATE student_info SET StudName = 'David Sheen® WHERE RollNo = 23
TZishistudentss select * From student_-info wherse rollno = 2;

~=1ino | dateofjoining ! Tastexampercent | studname
——————— o.*n.- . S S . W, WY A, W PR R R U R n.ll.+ - A uu-a&uuu&a&u&umuu.‘.u e e ek i ekl ek e
2 i 2013-02~-27 Q0:00C:00India standard Time | 72.5% | David Sheen
~ OWS)

T2 shistudents>

g

Objective: Let us try updating the value of a primary key column.
Ace

UPDATE student_info SET rollno=6 WHERE rollno=3;

Jutcome:

i shistudentsy> update student_info set rollnoe=6 whare rollno=3;
$Z: Reguest: PRIMARY KEY part roliino found in SET part

Iz skhistudents»

V“oze: It does nor allow update to a primary key column.

_——




Ibjective: Updating more than one column of a row of Cassandra table.
e

Mep 1: Before the update
1= shistudentss> select rollno, studname, lastexampercent from student_info where rolino=3;
~zilno | studname | lastaxamparcent

S e - —

3 | pavid Flamming | 81.F

e N 8 W Pl A Y Sl e Al b it AR L W T 18 A AL Ly e s Aie B A et g
'

-
- &

Mep 2: Applying the update

-

zx"sh:students> select rollno, studname, lastexampercent from student_info where rolino=3;
-2XTno | studname | Jastexampercent
———————— +______,__,_,_+_____________,____
3| samaira | 85

- TCwWs)

Sep 3: After the update

21 shistudents> DELETE LastEXamPercent FROM student_info where RolINo=2;
c= sh:students> select * from student_info where rollno = 2;

“23ing ]| dateofioining ! lastexamperczent | studname
-------- Vi M 00 kT s M M nhnﬂtuﬂﬂ-ﬁnﬁnhwﬁununuﬂ --s--—--ufoﬂ-- i -
2 ] 2013-02-27 ©Q:00:00India Standard Time null | David Sheen
- "OWS)

oI sh:students>



Objectiv: To deete the coluran “LastBramPercent” from the “udent infe” bl for the rece-
whete the RollNo = 2

Note: Delete statement femoyes one-er-srese-solumns from one o more rows of a Cassandea table -

TELIOVES enti tows if no columns are specifid.

Act:
DELETE LastFxamPercent FROM student info WHERE RollNo=2:

Outcome:

glshistudents> DELETE LaSTEXanPercent FROM student <nfo where RolTNe=2:
Clsh:students> select * fron student_infy where roling = ) |

+
}

%fgliTo i dateofoinizg | Gastexampercent | studnane
i --’ ---------- :----o------«mt ---------------- + ----------------- + -------------
} 2| 2013-02-27 0C:00:00ondia Stardard Time ] null | Davig Sheen

(1 rows)

raleh et dandn



Objective: To delete 2 row (where RollNo = 2) from the table “studenrt_info”.
Act:
DELETE FROM student_info WHERE RollNo=2;

Qutcome:

lcqlshistudents> DELETE FROM student_info where RoT1No=2:
qishistudentss select * from student_info where rotino=2;

!(0 rows )
3;::q“i sh:students>

»
Objective: To create a table “project _derails” with primary key as (project_id, project_name).

Sy o ..

-

Act:

CREATE TABLE project_details (
project_id ing,
project_name text,
stud_name text,
rating double,
durarion int,

PRIMARY KEY (project_id, project_namc));



Biectives To insert dara into the colump family “project_detatly”

1 den

3EGIN BATCH

NSERT INTO iymject_details (project_id,pmjett_name,stud_namé,taﬁng, duration)
VALUES (1,'MS data migration', David Sheen',3.5,720)

ASERT INTO project_details (proj'f:ct_id,project_nmne,stud_nmne,rating,duration)
VALUES (1,'MS Data Warehouse', David Sheen',3.9,1440)

ASERT INTO project_details (projectm_id,project“_name,-smdﬂ,_name,,rating,duration)
"%'ALUES (2,'SAP Reporting','Stephen Fox',4.2,3000)

NSERT INTO project_details (project _id, project name;stud_name,rating duration)
vALUES (2,'SAP B1 DW', Stephen Fox',4,9000)

APPLY BATCH;



-Djective: To view all the rows of the “project_details” table.
WD
SELECT *

FROM project_details;




Objective: To view rowtecord from the “project_deall” table whereln the project_id=1.

Act:

SELECT *
FROM project_details
WHERE project_id=1;
Outcome:

scqtsh:studeﬂts> select * from project_details where project_id=1;

------------------------------- R e
1 | HS Data Yarehouse 1440 | 3.9 | David Sheen ;
1 | #5 data Migratien | 799 | 3.5 | David Sheen

(2 ross)




Set

'————_——

771 Set Collecton

A column of eype set consists of unordered unique values, Howees, when the column is queried, it returns
the values in sorted ardee, For example, for text values, it sores in alphabetical orde

7.7.2 List Collection

When the order of elements matter, ooe should go for a list collection. For example, when you stoee 1)y
preferences of places o visit by a user, you would lke 1o respect his preferences and retrieve the values |

the order in which he has entered ratber than in sorted order. A list also allows one 1o store the same vyl
multiple times

7.7.2 Map Collection

As the name implics, & map is used o map one thing to another. A map is a pair of typed values. It is
to store timestamp related informaon. Eads element of e map is smorad as 2 Cassandra column,
ddement can be individually queried, modified, and deleted.




-

Objective: To alter the schema foc the able *studenc_info” w0 add a column “hobbies™.
Act

ALTER TABLE student_info ADD hobbies set<text>;

e
Objectives To updace che rable “stadent_info” ra provide the values for “hobbies™ for the student wich
Rollino =1.

Actz
UPDATE student_info
SET hobbies = hobbies + |"Chess, Table Teanis']
WHERE RollNo=1

- Dutcome:

r.quh ‘studerts> UPDATE studest_i:fs
cee  SET Pobbies = bokbies « {"Ohess, Table Temis') wERE molTnoel;

%o l‘q confirm the valuss in the hoblues colums, use the below command:

SELECT *
= FROM student_info
AN WHERE RollNo«1;
AT snaet e STy * from stadevi_1afo whive malleesy
Q '9‘"00 | detes’jotrirg | Padstes | 140 paiie | 105 Lenmmgety < 468 | SDarane
.’... .......................................................................................
l | 30020838 0001000 Mansrd Time l ["Chaess, Tobla Ternsy') l ml | “.» | WTe ) Imarm

12 rees)

-
4



Objective: To alter the schema of the table “student_info” to add a list column “language”.
Act:

ALTER TABLE student_info ADD language list<text>;
|

Objective: To update vaues in the ls column, ‘language” of the tabl “student_info”,

Act: EJ
UPDATE student_info
SET language = language + [ Hindi, Engjjsh']
WHERE RollNo=1;

Qutcome:



Viore Practice on Collections (SET and LIST)

CREATE TABLE users (
user_id text PRIMARY KEY,
first¢ name text,
last_name text,

emails set<texts>



Dbjectives To insert values into the “emails” column of the “users” table.
Nate: Set values must be unique.
. ,!.CI: . |
INSERT INTO users
(user_id, furst_nare, last_name, emails)
VALUES(AB', 'Albert', Baggins', { a@baggins.com’ ‘baggins@gmail.com'});




Jbjective; Add an element to  set using the UPDATE command and the addition {+) opetator
S ———

Act

UPDATE users |
SET emails = emails + {ab@friendsofmordororg

WHERE user_id ='AB’



Objective: To teteieve email addresses for Albert from the set
Act

SELECT user id, ematls
FROM users |
WHERE user id = 'AB',

Qutcome:
cqlsh:students» SELECT user_id, emafls FRON users WHERE user_id = 'AB';

- user_id | enails
A N N e s e
’ AB | {'atbaggins.con', 'ab@friendsofrordor.org’, 'baggins@omail.con'}

(1 rows) Dﬁmﬂl 4
D\




Objectve: To resioe an clement fom st wsing the subtaction (= operator
wm&_m
Act:

UPDATE users

SET emails = emals : 'ab@friendsafmordor.org'}
WHERE user_id = 'AB",



Objective: To remove all elements from a set by using the UPDATE or DELETE statement,

e e
Act:
UPDATE users
SET emails = {}

WHERE user id = 'AB;
cqish:students> UPDATE users SET emails = {} WHERE user_id = AR

OR

DELETE ematls
FROM users
WHERE user id = 'AB":




Objective: To alter the “users” table to add a column, “top_places” of type ist.
> gue s SIS

Act:

ALTER TABLE users ADD top_places listctext>;

Objective: To update the list column “top_places” in the “users” table for user_id = AB’
Act:

UPDATE users
SET top_places = [ 'Lonavla', 'Khandala' ]
WHERE user id - 'AB'



Objectve: Pregend an element to the list by enclosing it in square brackets and using the addiric:
(+) operatof =

Act:
UPDATE users
SET top_places = [ "Mahabaleshwar'] + top_places
WHERE user 1d = 'AB';



Objeaive: To append.an clement to the list by switching the order of the new clement data and ¢

list name 1n the update command.

Act;
UPDATE users
SET top._places = top_places + [ "Tapola']
WHERE user_ id = 'AB';

Outcume:
c3ishistudents> select * from users;

sser_1d | emails | first_name | Tast_name | top_places
--------- +...|.".,..|.p-_ _-....q.'".u..“____ --""mmu-__- ”‘--ﬂt“h‘---F'-Fﬂ-'ﬂu---_-'“"ﬁh------ﬂﬂwﬂ“----qnﬂﬂuﬂ---.

AL nlti Abert ] Baggins | ['Mahabaleshwar', 'Lonavla’, ‘Khandala’, "Tapola’]



Objective: To query the database for a list of top places.

Act:
SELECT wser_id, top_places
FROM users
W]‘ v user_id ='AB'
Outcome:

cqlsh:studentss SELECT user_id, top_places FROM users WHERE user_id = "AB';

user_1d | top_places
--------- +mn-uuuuhuu——q—-n--sn---thh-l-nln-lluﬂﬂﬂ#ﬂh--—-lllll-llNIIHHIIHNIIH-I-

AB | {'Mahabaleshwar®, "Lomavia’, ‘Khandala', “tapola'}



Objective: To remove an.element from a list using the DELETE command and the fist index position
0 square brackets.

The record as it exists prior to deletion is
2qish:students> SELECT user_id, top_places FROM users WHERE user_id = 4B

user_id | top_places
--------- o T 0 Ul o e e A U L L o T et e e e
4B | ['mMzhabaleshwar®, ‘Lonavia', ‘Khandala', 'Tapola’]

1 rows)
Acts

. DELETE top_places{3]
FROM users
WHERE user_id = "AB';

cglsh:students> DELETE top_places[3] FROM users WKERE user_id = 'AB":

Outcome: The status after deletion is
Cqishistudentss select * from users;

user_id | emails | first_name | last_name | top_places

--------- ,i,________ ___....-—,‘-y.-,._- __--_.._..-.-...4..._--_---------..m...,-.._..o..._________........-,......-.._..__
AE | null | ATbert |  Baggins | ['Mahabaleshwar’, ‘Lonavia', 'Khardala')

1 e



1.1.5 Using Map: Key, Value Pair
¥

Objective: To alter the “users” table to add 2 map columa “todo”,
Act;

ALTER TABLE users
ADD todo map<timestamp, text>;



Objective: To update the record for user (user id = AB’) in the “users” table,

Act: The record from user id = 4B’ as it exists in the “users” table is

%q?sr students» select * from users where user_id="Ag";:

user _id | oerails | first_name [ Tast_name ] todo i top_places

mlﬁl&-—mc-—nnuu—wnmnnun nnnnnnnnnnnnnnnnn

AB | null | Albert l Baggins I mul’ E | 'Mahabaleshuar', 'Lonavla', ‘Khandala '

cgishistudents> UPDATE users
cos SET todo =

{2014—9-24 Cassandra Session’,

oo 2614102 12:00" :'MongoDR sesswn”
v+ WHERE User_id = "AB';

Qutcome:
§cqlsh:students> select user_id, todo from users where user_id="AR':
fr _id ¢ tods

CNMMmmmzmmMLwMMamWMMemeg



Ob]ectwe To delte an clemen from the map using the DELETE command and endlsing the
“mestamp of the element in square brackets,

Act:
DELETE todo['2014-9-24
FROM wsers
WHERE user_id = 'AB'

dser_id | todo

--.-—p--—-"-. ----ﬂ-—.-—m"----IllHLH-—.——-—Fﬂqﬂ----h—_—ﬂn----ﬂlﬂﬂi—-ﬁ— TN B L W B b s e oy TR A B

AB | {'2014-10-02 12:00:00India Standard Time': 'MongoDB Session'}



:@ USING A COUNTER

<yunter 1 & 5pecial column that s changed in [nctements, For exampl, we may need a counter column
-aunt e number o mes  pariculr book i issed from the Hbrary by the sden,

dtep L
CREATE TABLE libeary_book

counter value counter
\-LM '
book_name vazchar,

stud_name varcha,
- PRIMARY KEY (book_tiame, stud_name|
)



Yep 2: Load dam into the counter column,
UPDATE libeary_book

SET comnter value = counter value + |

WHERE book_name- Fuadamental of Business Anlytcs' AND stud_name=/ee



Step 3: Take a look at the counter value

SELECT
FROM libearv book;

Qutput s
cqlsh:studentsy select * frow Tibrary_book;

hooK_tiane | stud.nane | counter vaiue
------------------------------------ .i.-w—n--——--iﬂm--,*,---- W

| Funcamentals of Business analytics | jeet | 1

(1 rons)

n b . Ao il BEL e i



Step 4: Let us increase the value of the counter
UPDATE library_book

SET counter_value = counter_value + 1
WHERE book namc="Fundamentals of Business Analytics' AND stud_names='shaz

Step 4: Let us increase the value of the counter
UPDATE library_book

SET counter value = counter_value + 1
URE book name="Tundamentals of Business Analytics' AND stud_name='shza

. ——



Step 6: Update another record for Stud_name Teet.
UPDATE library_book

SET counter value = counter_value + 1

WHERE book name="Fundamentals of Business Analytics' AND stud_name= eet

Step 7: Let us take a look at the counter value, one last ime.
lcg)sh:students> select * frof liprary.book;

hook_name stud_name | counter value

------------------------------------ +---mu-um----+uu- L ol
% Fundamentals of Business Analytics | jeet 2
| Fundamentals of Business Aralytics shaan 1

E(z TONS)



7.9 TIME T0 LIVE (TTL)

b RO A bt s TR

Data in 2 column, other than a 400U, column, can have an qpnonal cxplratmn penod called TTL iz =
[ive). The client request may speafv 2 TTL value for the dte. The TTL i pectied inseconds

CREATE TABLE userlogin(
userid int primary key, password text



INSERT INTO userlogin (userid, password)
VALUES (1,'infy") USING TTL 304

cglsh:studentss INSERT INTO usertogin (userid, password)
, .. VALUES (1, "infy') USING TTL 30;

SELECT TTL (password)
FROM userlogin
WHERE userid=1

Cqlshistudents> SELECT TTL (password)
.+ FROM userlogin
oo WHERE userid=l;

tt1{password)

R T T A



ALTER COMMANDS

i ] .,
L. Createa table “sample” with columos “sample_id” and “sample_name’,

CREATE TABLE sample(
sample id text,
sample_name text,
PRIMARY KEY (sample_id)
)

cqlsi:students» Create table sampie (sawple_id text, sample_name text, primary kay {sample_id))
cqlsh: students>

T
§

1. Inserta reord into the table “ample”.

IN\SERT INTO sample(
© sample_id, sample_name)
VALUES ('S101'. "Bie Data'):



3. View the records of the table “sample”.

SELECT *
FROM sample;
cglishistudents> select * Trom sampie:
sampile_id | sample_name

""""""""""" +———-——.—-—-_.—-——-—-—u—._
S101 i Big Bata

{1 rows>

7101 Alter Table to Change the Data Type of a Column

1. Alter the schema of the table “sample”, Change the data type of the column “sample _id” 1o intege:

—p_—-—(\l\r
from text. --

‘Il—'-m

ALTER TABLE sample
ALTER sample_id TYPE int;




2, Afterthe datatype of the column “sample_id” is changed from text to integer, ry nserting arecord .
follows and observe the error message

INSERT INTO sample{sample_id, sample'_name)
VALUES( '$102', ‘Big Data);




3, Ty insertiné a tecord 5 gven beow o the wble “sumple \

INSERT INTO sample(sample id, semple_name)
VALUES( 102, Big Date )

clshestudentss Tnsert nco samle(samle_td, sample hane) values( 102, '81g Data’ ),
cglshistudentss select * Trom sample;

samp g1 1 sanple_nine

HHHHHHHHHHHHHHHHHHHHHHH

s ; Fig Dt
0 ig bata

% rawel



4, Alter the data type of the “sample_id” column to varchar from intege,

ALTER TABLE sample
ALTER sample id TYPE yarchar: .

3, Check the records after the data type of “sample_id” has been changed to varchar trom integer

cqlsh:students> select * from sample;
sanmple_1d sample_narme

S101 | B1g Data
\X004x00\xC0f Big Data

(2 rows)




7.10.2 Alter Table to Delete a Column

L. Drop the column “sample id” from the table “sample’,

AT
| ALTER TABLE sample
DROP sample id;

Note: The request to drop the “sample_id” column from the table “sample” does not succeed as iz
the primary key column.



~. Drop the column “sample_name” from the table “sample”.

ALTER TABLE sample
DROP sample_name;

" °0.3 Drop a Table

-+ Drop the column family/table “sample”.
DROP columnfamily sample;

I aaa S — P

-~ '0.4 Drop a Database

-- Drop the keyspace “students”.
DROP keyspace students;



e

" 111 Export.to CSV

El 3

Objective: Export the contents of the table/column famnily “elearninglists” present in the “students”
Zatabase to a CSV file (d\elearninglists.csv).

At

Step I: Check the records of the table “elearninglists” present in the “students” database.

SELECT *
FROM elearninglists;



Step 2: Execute the below command at the cqlsh prompr:

COPY elearningliss (d, course_order, cousse_id, courseomner, title) TO ‘de\elearninglists.cvv’

cqish:studentsy copy elearninglists (id, course_order, course_id, courseowner, title) to 'th \elearninglists
LY

4 rows exported in 0.000 seconds.
cgish:studentss

Step 3: Check the existence of the “elearninglists.csv” e in “D:", Given belorw i the content ¢
“d\elearninglists.csv” fl.
B A
I 1 1 1001 Subhashini NoSQ Cassandra
M I 10025eems  NoSJiMongoDB
3 10 3 10035eema  Hadoup Sqoop
L 4 1004 Subhashini Hadoop Flume

1'

’1




1.11.2 lmport from CSV
-

Objective: To import data from “Di\clearninglists.cs” into the tble “elearninglist” presen - +
‘students” darabase,

Step 1: Check for the table “elearninglists”in the ‘sudents” databese, TFehe able i already precs
truncate the table, This will remove all records from the table but retain the e le

our cast,the table “leaminglies” is already preset i the “students database, Let us ake o,

the records of the “elearninglists” before we run the truncate command on it

cglshistudentss select * from elearninglists:



cqlishistudentss select * from elearningiists:

id | course_order | course_id | coursecuner i title

-w.u...g_.- e e ,.§, - ..;._-...-.-...u+4-,--.-,..\.........-_.....-..u+.u.......,-,......__-.,-.......-...
101 | 1 1001 { subhashini | NoSQL Cassandra

101 | 2 1002 | Seema |  NoSQL MongoDB

101 | 3 1003 | Seema | Hadoop Sqoop

101 | 4 | 1004 | Subhashini | Hadoop Flupe
(4 rows)

Truncate the table using the below command:

TRUNCATE elearninglists;

Note: No tecord s present in the table “elearningfists”, The strucrurelschema s howerer preserved.

confirm it by execuring che below command at the calsh prompt,
cqishistudents» select * frop elearninglists;

(0 rows)




Step 2: Check for the content of the “D-lelearninglises.csv” e

4k

Note: The content in the SV 2
database. The structure should b

21y 15suies,

Pl oS T

A

10
o
sk

;

I

[}

H

25

3:
L A TN --.g Ve

4
WA W -? W

;

20 3
1mi.éﬂubhashini f?-éesat Cassandra
Sk NoSQLMongoDR
L A03Seome  tadoopSapap
. 1068 Subhashin Hadoop Flume

7™

grees with the structure of the tgble cleaminglsts” in the studens”
esuch that the content from the CSV can be housed within i without



Step 3+ Brecute the below command to 1mport dam from “Giel

carninglists.csr” into the wable
Cleamingliss” i the datgbase “sudenss”

COPY.elﬂﬂIlﬁn;gﬁs\‘s (i, conrse_order, course i, coutseowner, title) FROM 'c[f=\eleaming]i515,-¢w*i

T W WY bk e

Step 4: Confirm that records have been imported into the table.
SELECT *
FROM elearninglists;



. Import from STDIN

Objective: To import data into an existing table ‘persons” present in the “students” database The data

510 be provided by the user using the standard input device

Step 1: Ensure that the table “persons” exists in the database “sudents”,

DESCRIBE TABLE persons;



éhquk
COPY persons (id, fname, Iname) FROM STDIN;

cqlshistudents> COPY persons (id, fname, iname) FROM STOIN;
[Use \. on a line by itself to end 1nput]

[copy] 1,"Samel”™,"Jones”

[copy] 2, "virat”,"Kumar”

Tcopy] 3, "Andrew”,"Simon™

fcopy! 4, "Raul®,"A Simpson”

[copy] \

4 rows imported in 1 minute and 24.336 seconds.
cgish:studentsy




Step 3: Confirm that the records from the standard input device are loaded into the “persons” tab
existing in the ‘studenes” database,

SELECT *
FROM persons;

cqlshistudents> select * from persons;

Raul | A Simpson
Andrew | Simon




1114 Export to STDOUT

Objectives Export the contents of the table/column family “elearninglists” present in the “studen:

darabase to the standard output device (STDOUT),



Step 1: Check the records of the table “elearninglists” present in the “students” database.

SELECT ~
FROM elearninglists;

cqlsh:students> select * from elearninglists:

id | course_order | course_id | courseowner | title

----- s i
101 1 1001 | Subhashint | NoSQL Cassandra
101 2 1002 Seema NoSQL MongoDB
101 3 1003 Seana Hadoop Sqoop
101 4 1004 | Subhashini Hadoop Flume



Step 2: Execute the below command at the cqlsh prompt.

COPY elearninglists (id, course_order, course_id, courseowner, title) TO STDOUT;



What Cassandra does not support
There are following limitations in Cassandra query language (CQL).

1.CQL does not support aggregation queries like max, min, avg

2.CQL does not support group by, having queries.

3.CQL does not support joins.

4.CQL does not support OR queries.

5.CQL does not support wildcard queries.

6.CQL does not support Union, Intersection queries.

7.Table columns cannot be filtered without creating the index.

8.Greater than (>) and less than (<) query is only supported on clustering column.Cassandra query
language is not suitable for analytics purposes because it has so many limitations.

Create keyspace University



Create keyspace University with
replication={'class':SimpleStrategy, 'replication_factor'
: 3;

Create Student Table Student Rollno, Name, Dept



cqish> Create table University.Stu

7. IRo11No int,

.. IName text,
. |dept text,
primary key(Rol11No)

command 1o i F
create table
: Table name
cor o i i
ROIIND stvaen
and dato fqpes

Alter table to add semester




‘Alter Table’ that will add new column in the table Student.

qlsh> Alter Table University.Student

Add Semester 1int;

command 1o colvmn name and table name 1o
adfer Table data type to be added be aifered

Describe the table contents




qlsh> desc university.Student;

‘student’ not found 1n keyspace 'university’

qlsh>

Insert the values into table and update student
name of rollno 18



sh> 1nsert _into University.Student(Rol INo,Name,dept,Semester

table nome in colvmn names in
command 1o - : :
colvmn valves BT b which data 1o be which data. is
inserted inserted
Update University.Student
Set name="Havyden"’
where rol lno=1:
set ne ow Table name 1o
command 1o fitter data nevy covmn
vpdate data vaves be vpdated

Delete the contents of rollno 1



cqlsh> Delete from University.Student where rol lno=1;

command to table name from which ' data
delete data data 10 be deleted fitferation

Select all CS dept students




glsh> Create index DeptIndex on University.Student(dept):

qlsh>

command 10 . foble name where indexed
CYoate index L index 1o oe created colvmn

tudent where dept=

Remove index



qlsh> drop index IF EXISTS University.DeptIndex:

qlsh?

Commang 0 Index name o
drop index b¢ dropped

Create Teacher Table- Id, Name, Email



glsh> insert into University.Student{rollno,name,dept,semester) values(3, Guru

,'CS’,7) using ttl 100;

alsh>

spec'\ﬁed 11 valve
in vsing clavse

Set collection that store multiple email addresses for the
teacher.




calsh> Create table Universityu. leacher

id it
Name tex<t.
Email set<text>.

?rlmary keuv(1d)

cqlél-wﬁ

coleciion of
S NS

Add Courses to Teacher table




qlsh> alter table University.Teacher add coursenames list<text):

qlsh

insert in column “coursenames’.



cqlsh> insert into University.Teacher{id,Name, Email,coursenames) values(2, Hamil
ton’, { "hamilton@yahoo.com’},['Data Science’l):

cqlshy

shows the current database state
after insertion.



coursenames

{ " hamil ton@uvahoo.com’} Hamil ton

{1 rows)

Write query when you want to save
course name with its prerequisite course
name



agalsh> Create table Universitye . Course
{id Iinmt.
Prerec map< te<t . tex<t> |
PpPrrimarv keuwu(idd)}

-:llél-ﬁ>-

"ap coliection

type

data is being inserted in map collection
type




qlsh> 1nsert into University.Courselid,prereq) values(l,{ DataScience’: Databas
o’ "Neural Network’:'Artificial Intelligence’});

qlsh>

COUYSe name wyed
o its preveq covrse

Remove the contents of table




cqish> truncate University.Student;

command o " tale name to
fruncate faole | be deleted

Drop table and Keyspace




gish> Drop table University.

 commandto | " table name fo
drop fable be dropped

Drop keyspace University;



